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Alkaline Phosphatase in the Mesentery and Epi- 
didymal Fat Pad of Normal and Hypertensive 

Rats 

Alkaline phospha t a se  ac t iv i ty  in blood vessels is mos t  
marked  in the  adven t i t i a  of ar ter ies  and  capi l lary endo-  
the l ium 1 5. At  a h i s tochemica l  level the  arterioles of ra t s  
w i th  DOC hype r t ens ion  show increased alkaline phos-  
pha t a se  in the  adven t i t i a  6, and  quan t i t a t i ve  s tudies  on 
the  aortic wall of ra t s  wi th  hype r t ens ion  due to experi-  
men ta l  renal  a r t e ry  s tenosis  has  shown increased ac t iv i ty  
of the  enzyme 7. 

In  the  exper imen t s  p resen ted  here we have  carried out  
a combined  quan t i t a t i ve  and  h is tochemica l  inves t iga t ion  
of alkaline p h o s p h a t a s e  in samples of mesen te ry  and epi- 
d idymal  fa t  pad  f rom normal  ra ts  and  ra ts  wi th  DOC 
hyper tens ion .  Mesente ry  was chosen as an example  of a 
f a t t y  t issue conta in ing  numerous  small  muscular  ar ter ies  
t h a t  show well marked  changes  in hype r t ens ion  and  epi- 
d idymal  fat  pad  as a f a t t y  t issue conta in ing  few blood 
vessels. 

~Jaterials and methods. Sixteen albino male ra t s  wi th  an 
init ial  body  weight  of abou t  280 g were ma in ta ined  on a 
4% NaC1 m e d i u m  ca rbohydra t e  d ie t  s and given free 
access to t ap  water .  A r igh t  n e p h r e c t o m y  was per fo rmed  
on all the  ra t s  and 5 of these animals  served as controls.  
The remain ing  11 ra ts  were in jec ted  in t ramuscu la r ly  each 
day  wi th  3 mg l l - deoxyco r t i co s t e rone  (DOC) in sesame 
oil for 7 weeks. During th is  per iod  2 of the  DOC-t rea ted  
ra ts  died and  at  nec ropsy  the i r  organs showed the  clas- 
sical changes  of hyper tens ion .  At  the  end of the  experi-  
m e n t  the  blood pressure  of all the  surviving ra ts  was 
measured  b y  di rect  cannula t ion  of the  aor ta  under  l ight  
e the r  anaes thes ia  following which t h e y  were killed by  
exsanguinat ion .  

Tissue samples  f rom mesen t e ry  and  ep id idymal  fat  pad  
of abou t  500 mg were weighed and homogenized  in chilled 
bicarbonate-sa l ine ,  and  the  alkaline phospha ta se  ac t iv i ty  
of the  homogena t e  was de te rmined  by  a modif ica t ion  of 
the  K ing -A rms t rong  m e t h o d  9. Ad jacen t  samples  of 
mesen te ry  and fa t  pad  were also t a k e n  for the  his to-  
chemical  localization of the  enzyme by  the  Gomori  
m e t h o d  ~0, and  blocks f rom the  hear t ,  left  kidney,  mesen-  
t e ry  and fat  pad  were processed for rout ine  histological  
examina t ion .  

Results. See accompany ing  Table. The ra ts  t r ea ted  wi th  
DOC became hyper t ens ive  and their  hea r t  weight  and the  
weigh t  of the  remain ing  k idney  was grea te r  in p ropor t ion  
to body  weight  t h a n  in the  control  animals.  Microscopi- 
cally the  hear t ,  k idney  and  mesen t e ry  showed the  
charac ter i s t ic  prol i fera t ive  and degenera t ive  lesions in the  
small  ar teries and arterioles t h a t  have  f requent ly  been 
descr ibed in this  condi t ion  TM. Sections from the  epidi- 
d y m a l  fat  pads  conta ined  few vessels above capi l lary size 
and these rare ly  had  hyper t ens ive  changes.  

The quan t i t a t i ve  de te rmina t ions  of alkaline phospha-  
tase  gave low values for the  homogena te s  f rom the  epidi-  
d y m a l  fat  pads  and the  mesenter ies  of the  control  animals.  
In  the  hyper t ens ive  ra t s  the  alkaline phospha ta se  of the  
fa t  pads  was no t  s ignif icant ly  di f ferent  to t h a t  of the  con- 
trols (P  > 0.5), bu t  the  alkaline phospha ta se  ac t iv i ty  of 
the  mesenter ie  homogena te s  was s ignif icant ly  increased,  
being abou t  five t imes  above the  control  level (P  < 0.01). 

The sect ions s ta ined h i s tochemica l ly  for alkaline phos-  
pha t a se  showed only  s l ight  ac t iv i ty  in the  fat  pads  and  
mesenter ies  f rom the  control  rats.  The react ion was  prac-  
t ical ly  confined to the  adven t i t i a  of small  arteries,  where 
i t  had  a r a the r  p a t c h y  dis t r ibut ion .  There  was a moder-  
a te ly  increased alkaline phospha t a se  ac t iv i ty  in the  fat-  

pad  sect ions f rom only 3 of the  9 hyper tens ive  rats,  b u t  
the  cor responding  mesenter ies  showed a marked  increase 
in every  case. The small  mesenter ic  arteries and the  
arterioles f r equen t ly  showed a dense h is tochemica l  reac- 
t ion t h r o u g h o u t  the  advent i t ia .  Where  there  was a 
pe r i adven t i t i a l  cellular inf i l t ra te  or an inf i l t ra te  ex t end ing  
t h ro u g h  the  adven t i t i a  into the  media  to produce  an 
ar ter i t ic  t y p e  of lesion, t he  cells of th is  inf i l t ra te  showed 
marked  ac t iv i ty  as well. The only  o ther  Ioci of alkaline 
phospha ta se  ac t iv i ty  in the  sect ions were occasional  iso- 
la ted cells, p robab ly  his t iocytes .  These f indings suggest  
t h a t  the  increased ac t iv i ty  found quan t i t a t i ve ly  in the  
mesenter ic  homogena te s  f rom the  DOC-t rea ted  ra ts  was 
due a lmost  ent i re ly  to the  increased ac t iv i ty  p resen t  in the  
walls of the  smal l  hyper t ens ive  arteries and arterioles.  

Alkaline phosphatase activity in mesentery and epididymal fat pad 
of DOC hypertensive and control male rats 

Hypertensive Control 

No. of rats 9 5 
Body weight, g 
Initial 283 ~= 3.2 286 d- 2.6 
Final 356 ~- 9.7 430 • 6.8 
Blood pressure, mill Hg 190 • 6.0 139 =~ 1.9 
Organ weight, mg/100 g 

body weight : 
Heart 443 j_ 11.0 312 =t- 3.6 
Left kidney 723 =E 22.0 534 j_ 15.9 
Alkalinephosphatase, 

King-Armstrong units/g : 
Mesentery 2.01 :t_ 0.08 ~ 0.39 ~ 0.04 �9 
Epididymal fat pad 0.23 zc- 0.06 b 0.25 d- 0.09 b 

Results are expressed as means ~ standard errors. ~ P < 0.01. 
b p > 0.50. 

Zusammenfassung. In  der  vor l iegenden Arbei t  wird  die 
Phospha t a seak t iv i t~ t  im Mesenter ium und Fe t t po l s t e r  
des N e b e n h o d e n s  normotens ive r  und  hype r t ens ive r  Ra t -  
t en  durch  chemische  Quant i t~ t t sbes t immung und  his to-  
chemische  Lokal isa t ion bes t immt .  
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